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Morton International is a leading manufacturer of high purity metalorganic precursors for metalorganic 
vapour phase epitaxy (MOVPE) and related film growth technologies used in the manufacture of compound 
semiconductors. With significant capital investments in a new world class manufacturing and research 
facility, stateof-the-art analytical instrumentation, advanced purification and a focus on global manut&uring 
expansion, Morton is committed to a long-term leadership position in the markets it serves. 
ention the name ‘Morton’ 
Ml anywhere in North Amer- ‘ca and, chances are, the 
image of a m&oat-clad girl - salt 
spilling from under her arm - will 
come to mind.The ‘Morton Salt Girl 
can be traced back nearly 130 years 
to Morton’s inception and is a Etmil- 
iar consumer icon in America. 
But while salt continues to 
play an important role in this 
US$2.3 billion Chicagobased com- 
pany, speciality chemicals are what 
have earned Morton its high-tech, 
high-performance reputation aro- 
und the world. Among its most so 
phisticated businesses is Morton 
Metalorganics. 
Products & 
applications 
For more than 30 years, Morton 
has provided consistent, high-puri- 
ty metalorganic sources for vapour 
phase epitaxy and related film- 
growth technologies for the com- 
pound semiconductor industry. 
With offices in North America, 
Europe and Asia, Morton has 
become a global source for met- 
alorganics products and expertise. 
Numerous Morton-developed sour- 
ces allowed for commercialization 
of new semiconductor applica- 
tions in the automotive, telecom- 
munications, solar cell, defence 
and computer industries. 
Morton offers several high-puri- 
ty grades of metalorganics, all mar- 
keted under the ‘MorPurem ’ name. 
Products are made available in vari- 
ous grades to match the purity re- 
quirements of differing compound 
semiconductor applications (see 
box). In addition to a compmhen- 
sive line of metalorganics, Morton 
offers scveml high quality grades 
Figufe I. Morton’s new state-of-the-art metalorganics manufacturing facility scheduled to 
open in July 1998. 
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of popular sources based on alu- 
minium, indium and gallium. 
In order to keep up with de- 
mand for highquality metalorgan- 
its, Morton is set to open a new 
state-of&eat% manufacturing facili- 
ty in July 1998 (Figure 1). Dedicated 
to the production and research and 
development (R&D) of MorPure 
metalorganic sources, this new fa- 
cility will include signiRcant ad- 
vances in process man~cturing, 
statistical process control, analytical 
capabilities and packaging tech- 
niques, all leading to enhanced 
product quality and consistency. 
Quality assurance 
Morton established its MorPure 
Quality System to ensure its quali- 
ty systems meet or exceed the ag- 
gressive standards set by ANSI 
ASQC Q9001-194 and BS EN IS0 
9001. This is achieved through 
documented procedures for all 
critical operations, quality system 
training for all employees, and fre- 
quent audits to ensure effective- 
ness and identify opportunities for 
improvement. 
Morton uses advanced statisti- 
cal quality control (SQC) methods 
and sophisticated analytical instru- 
mentation to monitor its process 
es. Fourier Transform Nuclear 
Magnetic Resonance Spectroscopy 
(FTNMR) is employed to monitor 
the quality of raw materials and fm- 
ished products for organic impuri- 
ties and oxygen-based contami- 
nants.These impurities - which can 
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Morton offers comprehensive product range 
Ma&ted un er the ‘MorpureTM’ ensure minimal oxygen- and or- 
name, ‘Morton offers several ganic-contaminant levels. For 
grades of metalorganics to match use with CVDbased compound 
the tequirements of differing semiconductor applications. 
compound semiconductor appli- Ekkctmnfc Grade: Ultra-high 
cationsThe mnge comprises: purity; used by commercial com- 
optoG?x&~ :Highestquality pound semiconductor manufac- 
with an emphasis on world class turers for general use applica- 
low oxygen impurities needed tiOll!S l=Iuiring excellent 
for the most demanding applica- lot-to-lot consistency. 
tions including optoelectronics Hfgb Purcty: Economical 
and other CVD&sed device grade available for use in general 
technologies.(Rxclusive gmde) commercial CVD-based com- 
S@?~ Grade: Ultra-high pu- pound semiconductor applica- 
rity controlled by analytical test- tions.The grade affords a combi- 
ing and film growth qualifica- nation of quality and consistency 
tion. Used for optoelectronics backed by 25 years of manutac- 
and highdemand CVD-based de- turing experience. 
vice technologies. Morton offers a comprehen- 
Ovgen Reduced Grade: sive range of sources: diethylalu- 
SpeciRc purification techniques minium ethoxide, dimethylalu- 
minium hydride, triethylalumin- 
ium, trimethylaluminium, tri- 
ethylantimony, trimethylantimo- 
ny, tris (dimethykmmo) antimo- 
ny, tris (dimethykmmo) arsenic, 
tlim~c, dimethylcadmi- 
um, carbon tetrabromide, chloro 
form, carbon tetmchloride, 
trimethylarsenic, tli-ethylgalli- 
urn, trimethy@llium, ethyl- 
dinlethyl4ndittm (n>MIn), 
‘MORTMPM’, triethyl-indium, 
trimethylindium, bis(cyclopenta- 
dienyl) magnesium, bis(methyl- 
cyclopentadienyl) magnesium, 
t-butylamine, phenylhydmzine, 
dimethylhydrazine unsym., t- 
butylmercaptan, diisopropyltel- 
luride, diethyltelluride, dimethyl- 
telhuide , diethylzhc, and 
dimethylzinc. 
adversely affect semiconductor de- 
vice performance - are rigorously 
controlled through the company’s 
purification processes and charac- 
terized by the use of high-resolu- 
tion FTNMR techniques. Morton’s 
recent development of high resolu- 
tion FTNMR for its metalorganics is 
a significant advancement over in- 
dustry standards allowing the high- 
est level of sensitivity ever afforded 
by this analytical technology. 
Inductively Coupled Plasma 
Spectroscopy (ICP) is used to 
quantify trace metallic impurities 
at the sub-parts-per-million level. 
Working in collaboration with re- 
searchers at the University of 
Massachusetts, Morton pioneered 
the commercial implementation of 
a patented exponential dilution 
sample introduction methodology 
for ICP analysis of metalorganic 
compounds. Traditional methods 
often require the metalorganic to 
first be decomposed followed by 
analysis in an aqueous media. 
Morton’s patented technique di- 
rectly analyses impurities in the 
metalorganic matrix.This gives un- 
paralleled accuracy and true detec- 
tion limits consistent with best 
available analytical technology. 
Recognizing that quality re- 
quirements will become even 
more stringent, Morton recently 
upgraded its ICP capabilities to 
meet the market demand for lower 
detection limits. Morton’s most re- 
cent ICP instrument acquisition al- 
lows for state-of-the-art detection 
of trace metallic impurities with a 
signifkant increase in sensitivity 
(Figure 2). The end result will be 
lower detection limits and more 
sign&ant quantifiable data for all 
MorPure products. 
MorPure Metalorganics Special 
Grade are quality control tested by 
film characterization in addition to 
the company’s advanced analytical 
techniques. With these select 
grades Morton has endeavoured to 
Figure 2. Morton’s ‘Spectra Modula’lCP-0.55 provides world class analytical capabilities for 
detection of metallic impurities. 
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Figure 3. Gas chromatography provides analytical data in addition to FTNMR for detection of 
trace organic and oxygen-based impurities. 
provide the highest, most consis- fords detection of organic and oxy- 
tent performance available. Data genated impurities that cannot be 
from each lot of Special Grade characterized by current FTNMR 
MorPure Metalorganic includes instrumentation.This results in im- 
electron mobility and carrier con- proved purity obtained with new 
centration. As a result Morton is manufacturing processes pie 
able to predict lot performance to neered by Morton’s R&D teams. 
a greater degree possible than 
from analytical instrumentation Research and 
alone. 
In an effort to evolve to the development 
next generation of analytical Morton’s chemical and engineer- 
methodology for MorPure quality ing resources are focused on ad- 
assurance, Morton is developing vanced process development to 
advanced methods for Gas Chro continuously improve product 
matogmphy - Mass Spectroscopy quality Recent advances include 
&C-MS) (see Figure 3).The sensi- the development and commercial- 
tivity of this analytical method af- ization of new process technolo- 
Tkimethylindium Quality Comparison 
Figure 4. Comparison of trimethylindium quality by high resolution FTNMR. Methoxide and 
organic impurities are not detected in OptoGrade. 
gies to manufacture products such 
as Morton’s trimethylindium 
‘OptoGmdeTM and Bis(cyclopenta- 
dienyl) magnesium. These propri- 
etary processes (patent applied) 
eliminate the potential for contam- 
ination by oxygenated organic im- 
purities, leading to improved semi- 
conductor device performance. 
Figure 4 compares the reduc- 
tion of oxygenated impurities re- 
sulting from these newly devel- 
oped process techniques. The 
region of the FTNMR spectrum 
characteristic for methoxide pres- 
ence is highlighted for trimethylin- 
dium manufactured by two differ- 
ent processes. Conventional 
tri-methylindium scanned at nor- 
mal expansion reveals a slight 
methoxide peak at 3.25 ppm 
chemical shift in the spectrum. 
Even with new high resolution IT- 
NMR techniques, Morton’s new 
trimethylindium OptoGmde shows 
no presence of methoxide at sever- 
al hundred times expansion. The 
advancement to OptoGrade prod- 
ucts translates to higher quality 
films with less oxygenated contam- 
inants than conventional metalor- 
ganics currently available. 
Although many of the compa- 
ny’s R&D objectives involve con- 
tinuous improvement of manufac- 
turing methods that afford ever 
increasing product purity and lot- 
tolot consistency, Morton is also 
focused on manufacturing im- 
provements to enhance safety 
while employing state-of-the-art 
process techniques to improve op 
crating efficiencies. Morton’s use 
of stainless steel construction and 
computer controlled manufactur- 
ing enhances data collection for 
SPC/SQC resulting in improved 
product consistency (Figure 5). As 
the industry evolves from research 
to full commercial applications for 
specil?c Metalorganics, Morton has 
committed resources and capital 
to meet the growing needs of the 
industry. One example is the com- 
pany’s evaluation of quality driven 
packaging systems 
trans-fill technology 
that employ 
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Packaging 
packaging requirements for metal 
organics are highly specialized be- 
cause of the reactive nature of the 
products. Morton has designed cylin 
ders, bubblers and other specialized 
packaging based on the unique re- 
quirements of vapour phase epitaxy 
and other chemical vapour deposi- 
tion (CVD) equipment. 
All cylinders, valving and other 
fittings are helium leak tested to al- 
low for leak rates below 5xl@‘O 
atm cm-3.s-1. In addition, diaphragm 
or bellows seal valves and the use 
of ‘VCR@‘fittings on fill ports fur- 
ther assist in providing leak-free 
service. Interior metal surfaces are 
316 stainless steel or equivalent 
and are electro polished or 
‘TeflonQ’coated to maintain the 
highest product integrity Morton 
now offers a new cylinder design 
with ‘polarized VCR inlet and out- 
let cormections.This option is pro- 
vided for added safety to help pre- 
vent incorrect connections to 
MOCVD reactors. 
Partnering for the 
future 
Complementing Morton’s dedica- 
tion to advancing metalorganics is 
its valuable relationships with lead- 
ing scientists in academiaAs an in- 
dustrial partner with prominent re- 
Figure 5. Morton’s state-of-the-art 
manufacturing combines stainless steel 
plant construction with computer controlled 
processing. 
Figure 6. Morton’s partnership with the University of Massachusetts - (let? to right) Dr Kei 
May Lau, UMASS professor; Dr James Fuefholzer, president of Morton Adhesives & 
Chemical Soecialties: and Or Lawrence Guilbault, vice president R&D Ibr Morton 
Pe&rman& Chemikls. 
searchers in the semiconductor 
field, Morton collaborates on the 
development of advanced metalor- 
ganic chemicals, new semiconduc- 
tor compositions and enhanced an- 
alytical testing capabilities. 
Typical of these academic/in- 
dustrial collaborations are two co- 
operative programmes with the 
Univer-sity of Massachusetts on gal- 
lium nitride and a partnership 
through the National Environmen- 
tal Technology Institute to develop 
advanced sensing devices for met- 
alorganic bubblers. 
As it looks ahead, Morton has 
made it its mission to further the 
development of epitaxial technolo- 
gy To that end, the company re- 
cently made a major capital contri- 
bution to the University of 
Massachusetts for the purchase of 
a state-of-the-art MOCVD reactor 
system for materials and device re- 
search (Figure 6). Purchased under 
a National Science Foundation 
grant, this commercial-scale reac- 
tor system will facilitate the devel- 
opment and testing of high-perfor- 
mance metalorganic source 
compounds for MOCVD applica- 
tions. Morton hopes this unique 
collaboration will be one of many 
to come that will advance metalor- 
ganic products and processes. 
Morton’s vision 
Morton is committed to providing 
the highest quality metalorganics 
sources for epitaxial growth of 
compound semiconductors. This is 
proven by the company’s invest- 
ment in a new multi-million dollar 
state-of-the-art manufacturing facil- 
ity in North Andover, Massa- 
chusetts, USA, scheduled to open 
in July 1998. Morton has plans for 
further expansion of its metalor- 
ganics manufacturing capacity and 
efforts are underway to establish 
production and packaging facilities 
in Asia and Europe.The company’s 
vision is to be the global leader in 
the manufacture and supply of 
MOCVD precursors.Wbether it in- 
volves continuous improvement 
toward higher purity products, ex- 
pansion of capacity to meet a 
rapidly growing market or new 
technologies to advance applica- 
tions for the MOCVD community, 
Morton will be there in the long- 
term to deliver on its commitment 
to the compound semiconductor 
industry. 
Contact: Morton IntmtationaI, Inc 
Morton Performance Chemicals 
Metalorganics 
150 Andover St. 
Danvers, MA 01923, USA. 
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